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(54) PACKAGE FOR SEMICONDUCTOR DEVICE, SEMICONDUCTOR DEVICE AND ITS 
PRODUCING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin 
semiconductor device in which heat dissipation 
properties are enhanced using a heat spreader of simple 
structure. 

SOLUTION: The semiconductor device 10 comprises a 
heat spreader 12 having one flat surface on which 
conductor patterns 16, 16,... having connection pads 18, 
18,... for a semiconductor element connected electrically 
with the electrode terminals 15, 15,... of a semiconductor r f 
element 14 mounted are formed as a conductor pattern in- 
forming layer A, and a frame-like circuit board B having 
the pads 18, 18,... for external connection terminals 
formed on one side and bonded to the conductor pattern 
forming layer A on the other side. The conductor 
patterns 16, 16,.:. on the conductor pattern forming layer 
A are connected electrically with conductor patterns 34, 
34,... formed on the circuit board B. The electrode 
terminals 15, 15,... of the semiconductor element 14 
contained in a cavity 26 are connected electrically, by a 

flip-chip system, with the connection pads 18, 18,... for the semiconductor element exposed to 
the bottom face of the cavity 26 formed by the conductor pattern forming layer A and the 
circuit board B. 




1Q 32 £2 



is s as 



16 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision ofrejection or 
application converted registration] 

[Date of final disposal for application] BEST AVAILABLE COPY 

[Patent number] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAARtaq3sDA41 5224228... 2004/1 0/07 



Searching PAJ 



2/2 ^— V 



[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAARtaq3sDA41 5224228... 2004/1 0/07 



(19) B*BftW/r (JP) (12) & ^ *£p ffr & $g (A) <H)*ttm»MI*# 

#^§2003 -224228 
(P2003-224228A) 
(43)&gS 0 ¥^15^ SB SB (2003. 8. 8) 



(51) IntCl. 7 
H0 1L 23/12 

23/34 

25/065 

25/07 



5 0 1 



F I 

H0 1L 23/12 
23/34 
25/08 
23/12 



T-7a-r(##) 

501S 5F036 
A 
Z 
J 



MR* if 9 OL (£ 7 H) AftHttHK 





^S2002 - 23 1 0 6( P2002 - 23 1 06) 


(71) HI® A 000190688 








(22)fflgiB 


¥<£144p 1/331 8(2002.1.31) 


























(74)ft3A 100077621 












F*-A(##) 5F036 AA01 BB08 BC05 BD01 BE09 



(54) i&wv&m *mfcmwmrtv*-^Mmz¥mftgimx.zf 



(57) imm 

*tfc»i**i«iit*asii*!Mt-r4.;- 

5. 1 5 ■ ■ £ttftttl=«tt£fr«¥*4*X?JBi£tt/< 
7K18, 18- 6. 16 

=f-m^V K1 8. 1 8 • • *M&fi£i**U teffiffliJ*<»<*/\° 
$ - >ffJfi£H A £*i.fc#:RG>ls]f&£ffi B <k A N t> fi£ 
S¥S*g@l OT-feot, 3H*/<$->ft2fi£JtA<D33l 
1 6. 1 6 • • ,!:l2]SSg*&BKffi>j££;h,fc2l 
*/{$->3 4. 34 ■ • fcjOTMlWlcftaaFtu 
/<*->f&fi£» A £@igg«B t*T"-f 2 

eroiEsicsai-r^^^^^f-fflts^/^^ ki 8. is 
comsai^f-i 5. is- ■ tfyj >y??<»-?l5j!t-en£i. 




10 32 18 22 22 18 32 16 



BEST AVAfLABLE COPY 



^2003-224228 



[1*llP»*a>ffiB] 

/<*■- itifcsw*/ - >»«n^ -band 

-e«»Wlc»«$*Lfci:#. «rE*»{**^*WSL» 

«riBaM*/<*->»rt:»&tf[Hittai«a)#« 

(6*a>»i*/^->iza»Lras*tr^*i«*flii e 

Efflux*. e-r--r ©jEffiicuas-r 
jSB<D¥«{t*?Bttfli'<? kic, «a«^^u^^ 

-f KA<»ja**LTL^«HI*a 1 XI*S»* 30 

31 2 Btta¥«{*ttB B/< ? ^-Vc 

»«:/<*->»*Jl*JiaLT»rt**tTl^*ll#ai1 

[«*«5i »a£iLfc¥«{*x^a>*aOT&*K 

>A<»fit**tfcSH*/<*->»jaJi*^ -B«0> 

-mm\z9vm$m$mi-m'Sv k*»«j*l, f&BB*<in 

IE«»/<*->»ffiJBlztt***Lfc»«a)[Hl»»«i:3&^ 

«ri8»»/<*->»a»iw»a$ftfcaif*/<*— 
4<omm\zmih+&¥mt***m&9L'*v kk. site* 



«¥«(*ttB. 

B £Si§ L T te^(D»f*/ - >l= St* L r ft S tiT 

*bi#ji 5 xi*is#js e Ett0>¥«t*£B. 

[IS*3S8] »(*/<^->»«Blc«tt**tfc*»(* 
E»i*y<* — >»jjlB*JtaLr»«**LTL^«li** 

5 ~ 7 a)^r*t^-aiE«a)*sw*SSB. 

[HaKfl9] ift*JRi E*0)*»(*3SBffl/<^<r— if 

»«©-Bpz©a**ifc*(*/<*->^aB^»(t 
^ Kiz. ¥»**T-a>«a^t?y 

[000 1] 

«**i***tHSBffl/^^-y, «rE*»(**«ffl^ 

[0002] 

1 OO^ffl^itLtl^c d7|-7r-Ti#^<*^Sl OO 

i±. o 4i=»ja$tifcan*/<*— >i 0 6, 

io6- *o>-mm\zmf&£titzmi*'<$ — 

>i o.6 0)««/<^ kic^sw**^i osamaM?-** 

assets 1 0 4<DffiiB«ii.ictt, *ommm\ztetfLZ*itz 

SW*/<* — >1 O 6 CD Klc5+«tS«iST-t LT 

(Dli^i*— JH 02, 102- : A<iSltt>tLTl>l)o 

ccd^iz. 0 4a>-ffi«icjsKS*Lfc¥an* 

0814. &mm<Di&mfiLi i bic»j«**tfcia» 

1 1 2F*][::ijX#£*u ttfift«l l 0(7)IHJ${il 1 2 ©MP 
©ffliltfEi&Sffi 1 0 4(0-®iliJlc}fS^jl l6l:J:ot 
»B**iTiB«l*-tHb**L-Ct^4. 1 O (7)00 

^5 1 1 2rtlCJtt#$*lfc*a«***1 0 814, ^CO^S 
fiiJ^DDBiil 1 2 0)lEB^a>MI=« ffl«0>e!»tt{*^BE* 
**Lfce«Mt«8B"i i 4A<5t^^n. 0 8 



( 3 ) 



^P^2003-224228 



[0 0 0 3] 

1 0 0l=J:n«, WitflFM 0 8Vn±Ltzm\t. * 

<Dnmm<o&m\±msi i i 4^^LTKjgfiffii i oicg 

f»**iXtt»**t, ¥*M***1 0 8«>sBK±**iqHM 
L. 'Sfil-H-S^St^m^l 0 8©R»f1p**l»jh-C* 10 
•S, L/> X L S17lz*-r*»«:^Sl O Oicffl^ 
b^-Cl^SfcgMSi 1 Olcii. ¥ig<*iSt^l OS^ift^ 

Ml-, ttflftttM 1 Old*, *S«*:*^-i O 

8 $ii5t#-r-5>[H]gpi 1 2 ^^fife-r-sfcto, srsftfii i o 
<dh$*<¥^<**^i o 8<fc y tm< uz>tztt>. 
isi ootj»<te*. *fc. a 7 i=*r i 

0 01*. ElSSffil 0 4 IC^t*^ 1 0 857'J v^". 

^■v^se-c^Lfcm. «rM*5 1 1 0 5[5JSS»t5l o 
4|c}££-f £c<h£gU ¥*f*&8 1 O oro^itXfS 20 

teftoWLzm^xfommt^zHtzmi^mfrmmzm 
&Rift<Dm&^ z mm-t a c t \~&& „ 

[0 0 0 4] 

[fSH£8?;*-f -&fctf>a>^fg] *H0jmte,. l?JJSEI£fI£ 

-SffiUlcHSB}^4S^ffl/<-v K£«JI$Lfc**#; 30 

t*^-f(7))SEI-#§tt:m^-ffl}S^/<-v KA<Saj-r*«fc 5 
i:aiL. W#<©»tt:/<*->£«ftMl::tt*.Lfc¥iI 

>ffJfi£B*<. -®ffli|(D^S@-hl-ftJfiS;^*i.fc#MiScOS5c 40 
-Btlir^ffStiss^ffl/^-v FAWrfLtti. -ffe 

m&' - Knmmomte' - > <t sssstsi-^fijc $ 

I* * *iT ft C i £ f -S^ai^Mffl/ * v *r— V 50 



[0 00 5] *S£BJili. ««**ifc¥#tt:*?-.ffl) 

B*<. -®fflco¥i§®±i::fl2J«£ftfc&Bg!a>»t&ffi 
.hA^jS£#3?<*!£g-cfcoT, ikmesh*/<*->»j* 
/SB t ihissss <t fi)c-s^ a- t*^ < (Dig® iz^m-r -5 

®-®ffii|l::fi2j£$ftfc*t*/<$ — >»JSUBO>¥»tt*^ 
[0 0 0 6] A<A^*^B^|zfcL^•C. St*:/'?^ ->ffjj* 

iBi=^*+Lf=ait*:/^->t(HiiEssffii-jKja$*ifcte 

■StfSSi]B*SjlLTte*<D3S«:/<^->l-SfiLTft 
<*/^->ffJfi!cBro*4?<*^^ffl}S^!/^v Klz. maaS 

fe E ®ic s 2 ©«a ih.fe t ^ . fife 
y. i?i=ai»ffla>*sit*:* 

(*/^->»«BI=*a««R*S»KLfci:*. fflaB^ 

[0 0 0 7] ^flB^IC^+ili, tegMSCD-Bffiiirospffl® 

^->A<^fig$^fcaitt:/^->^fiKB4:**tta)|slKS 
U lSBI-**(*iS^fflmSJ/^v KtfWJt 
-& * -V t* t- -c «• ft$J& L fc / < v T— v ^ f» f& 

'J ^ ^se-C^SStMR^aiSSiS^ t 



t$ 692003-224228 



[O O O 8] 

imBAommmm] ^mm\z^^mwmm(D-m^ 
n n c^t^Mii 01*. mmcnmm 10 
mm*&ftU£m^<»mmtf^mtei&mm 1 2<D-mm 
\zw*f$. z Mzmw* - >^/sn a t ftvt<D®&mfa b 
ji^j/i 2 4ic^oT--(*^ff^^tir^-v t'f 

1 4 ^J|RS £ ttltWBS 2 8 \z&~Dxm± 

^->ie. 1 6 • ■ mmztixtev. 

J£/^ Ki 8/)<M$ntlN^ e Mlz, »<*/*$->ft$ 20 

7, 1 7 • • £*U <6ttA<ttf»«1 2|C}f 

«*ft4^-7^>7 2 2. 2 2- 

>ftmmA&m.&Lxte!$.£tixi'>%>o 

[0 0 0 9] Z(0«*jftSft«1 2©-uM«::»J***lfc 

rcottAy^f/t?— ;u3 o, 30 • ■ #i£if£>*L*:[H]S£^l£ 

b comwmtfmmmm 2 4 ic j: o r-<*iz»$ * nr 1* 

-So [eHSSffiBlCl*. l^^->34, 3 4 - 

■ *<MlcW»*3KTjsy. »(t/<>->3 4, 3 4- 30 
• (DttEteXJU— T 3 6 ^IZcfc y m^WlZffi 

Eiz&isstiTi^o ^a>isi»aittBa)-iB«ic»rt* 

3 5tftef$.£tlXl^&o — >Jf2l£JiAlC 

3 4ilt »{*/N 0 ^->^fi£HA(D~-®filj 
<t [SJ»S« B(7)«2®ffllJ t *tt»*JJi 2 4 

3 2 ■ ■ iCcfcoT. «SlWlZ|8«t$tL 
So ^ot, ^t'f< 2 6I::HX#£*U MS1 2<D 40 
-®iiyic^^Htr^^*m^^}fi^/N 0 '> Ki 8ic&tft 
$ftfc¥»**T-1 4(DtS3ffi^1 5<h. ESSSffiBtf) 
-ffim\zBf££tLtz\tAjt£<t—)\s3 Otit. mfa'<$- 

[0 0 1 0] Hi Oli, 12 (a) 

IC^-T^IZ, ttSHiffil 2(D-®tlJlZ^fi£$tl/zSft:/N 6 ^ 

fc*ttO)E»»*Bi:^li***LT-i«b*tl. i2 50 



2 6 flic. 1 4%itSLWLXtef3L£tiZ>o frfr 

-&*ij*Slffl^^^-v4 0Sif^t§Mfi1 2 CD 

(a) iz7f^4H(c. mmtfw-tamiztemztitz&m&o) 
js-t* [i3 (b) oig] c zcDmnmi 10^-7 

J^>72 2, 2 2- • S^fiE-r^fflBrlC. U— 
cfcyjSSIzjftSRffil 2(D®^gai-rS r t?VT7x:2 2 a, 
2 2 a - ■ £i\mLtz'fk [0 3 (c) CDXfl] . 0>7 

5x22a. 22a • • (Dmm&zfftmmz^ttmm 1 

f»«1 2£*8«Jl£^aS»tf>o#l::J:y, S11 6 a 

^ft^^-rs [13 (d) roii] o *i*-e. in 6a 

IZ?* h'J va^0)^*D(D^aiZ«*:y. >1 
6W-7^V7 2 2. 2 2- ■ <T>/^V KSfl^£ff2f£ 
"f£ [13 (e) CDIfl] ZchlZcfc y . &&tf£l 2CD- 

ffifl"iic»(*/^— >^fi6isA$fl$fi)cT**«>o fss. &m\z 
jei*t13 (b) ~ (e) (Djcmzmv&'t^tizj: 

y, ttSMSI 2CD-ffiffllC. 1 6*< 

[OOl 1 ] 3g|^ 12 (a) \Z7ji'?m»'<$-->Bm 

jiAizii. niBS3ifiBi:«*-r€)«*#j)i2 4*se#« 

S/\>^3 2, 3 2 ■ ■ ^ALiS-r^o -CD/\>^3 2, 
32 • -14. H3 (e) t«Lfcl^^ ->J£/&lf 

lzfg^^^S[5]S§g^B(4, «IIC0>nBlcM»tftt6 
14 (a) - (c) (DXfftr 

aa)i*/^->3 4 a^^^^- h y vafe^ro^»<©* 

ISL/c^ [14 (a) ©18] . RBnU«<D«/rl=» 
«Lf:^->3 4a, 34 a- 3 7 £ 

^LT^UfZfSH-rS [14 (b) CDXfl] e *L^-C, 
aBLf:»#/^->3 4a, 3 4 a • • £SLMC®§1 

ttic»«-r*^ju— 7^— T3 6. 3 6 - ■ 

< , t\s— )\y 3 6a, 3 6 a • • Zmfitf S 

[14 (c) (DXfl] o -eCD^. Tfv— ;U3 6 a. 

36a - ■ rtiz»Btt«B8o)3t«xf4^;u— ;ua6o 

l^ai, ;^>f7 3 6. 3 6 ■ • ^J^fiE 

-r^c crotticLTW&tifciiittstfiBronajtfiisiii^ 

[0 0 12] Z©«l:Lt»«**lfett»*1 2©-I 
ffl|lZ^fiEStL^»(t/^->^HA^lHlK«ffiBt* 

12 (b) ic^-rt$iz. i#/<>->»«iA0)» 

<*/^-> 1 6 <h(£]SSS«B(D^i*/N 0 ^~>3 4 <h 
>^3 2lZck-3T«ftMlC»«L-30 % }fS^JH2 4lC 



( 5 ) 



*#BH2003-224228 



tf-r-r 2 6(Djs®izaas-r*an*/^— > i6 ( i 6 • 

■'lC»a$*lfc*»**^ffltt«/^ K18, 1 8 • • 

^tfS^i 40)««aaT-1 5. 1 5 ■ ■ cos- 

|- % ^aSfcifHM 4|ClSltibtLfctef^ffl3g^1 7.17 

• -CD&^i. »lC-f*-9— 7;^V7 2 Zizii^-t 

-r >*«U=*yaAU i 4S»BiitJhL 

[0 0 13] HI ir^-r*SW*J«t 1. OTMt 
^14t^LfcM, ^-7;^>7 2 2. 22 - 
^aH*/<* — >1 6«£ttLTffli$lZ»i»«1 2lZfcgfc 

ICl*. «*-r**»i**^1 4«JK*^«IH]«|S««»A 

fc*<T**, 2O»ttS04CtMS4c CCD 

^->^JSBA<tlfi]8SSffiBih*}f^L. JS®l^¥»f* 
Wffl»«/^K18. 1 8 ■ ■ A<iaJt6*t fcf T-r 
2 6$MLf:¥il*glffl/^7^-vJMt^o - 

-?TvzfttT-*m&m=Fi 4 0issf 1 5. is- 

. £¥«{*%?fflffiia/^ K18, 18 - ■ t^t^ 

fctfK iSIOTaftftBSl 2^ffiLN^,C<!r^T^^Z 30 

[ 0 0 1 4 ] Hi ICtf-T^^^^M 1 O TMi. 
3S(*3§^- 1 4 3&<*tf ^r-T 2 6ftlZl|X^£;h.-Cl^#. 
H5&r/El6lZ^-r«llZ. -ffl(Z>*»i**T-1 4 a. 1 
4 bJb«*-VfcfT"-f 2 6f^[CljX^^tiTL N "Ctctl ,k c frfr 
^SftlfHa, 14b(D54;*lft:*^14a 
li, *G)«affl?-1 5. 1 5 • -^ttlifcfflMfi^l 7. 1 
7 • ■ li. 2(D-®fflHl^fiE$+ifc»(*/^- 
>^fiE»Alz^filtitLfc*aH*fR^ffl»fi|/^^ Kl 8^ 40 
^-7^7 2 2\Z?t) ^^^^ST?tS«*4xr 

ic«»«4 4ic«fey«***LT*>y. *a>aa*m*. 

hM6lC9**4 2lZ*ya»ttlCtt«**LTL*ft. - 
(O^-f -V^T^ >yffiffilft/^^ K4 6 I*, U6l3^-r 

LT* J: I*. *fc. *»**?14a©» 50 



1 4 bT?*£Lfc!»tf¥»i**^1 4 a ^^LTiESi^ 

Hi iB-*#t#LT»IKi:KW**aLfc. 
[0 0 1 5] JU-t. KMlfcB 1 ~0 6i::^r¥»f*3S 

a^vftsaffl'*?*-- s?ic*5ivc. tts»«i 20- 
a« ic j^jsc l t ^<*' < * - >fls flat a [aisssffi b <t <D 
>*aft»ic»«-r«/<>^3 2. 32 - 

— >^fi£BA{|iJlctglfTt^*^ 0S&S&B 
ffilll3iftItTt«*:L^o »(*^^ — >}^JS:SAIC|± % 

+^-7^>7 2 2, 2 2- • £»J$LTl^£*<. 

4<D«»a*^ai^»*iwii, ^a-ca&4. 

[0 0 16] 
[Hffi0)«*ttlttM] 

[H 1 ] **wi=«**»f*siaa>-«*ttiH-r*fc«> 
[02] 0 1 izTT.-t^mw&w. 1 o<DSjfti»;4*ittB^-r 

■ [0 3] El2lC^-r»*/<^— >^BA<7>»jftXfI * 

[04] H2ic*-rs»»«Ba>«iSxa*ttM'r*x 
[05] *«^iz«-6*»(*saa>ftfe(D«*KM-r«)fc 
[0 6] *am=a«¥«(*KBa>-fl«Knr«fe«> 
[07] «3K(D^«ftaa$KW'r«f-tf)^«vsBraii 

~C fc o 
1 O 

1 2 j&mwi 

14. 14a. 14b ^SStfcSS^F- 

1 5 mmm^F 

16. 3 4 3|<*/\°*-V 

1 7 sts&fflas^ 

1 a *m*m*mm*'<-y k 
22 *-7^>y^7 

2 4 tt*ffln 

2 6 ^r-V t'-r-f 



( 6 ) 



4#§82003-224228 



2 s itjk«tn 

30 ithfoozf w®&mmi& i F) 

3 2 

3 5 9YtmW**m'*'y K 
3 6 ^V? 



42 r?-f -v 

4 6 9-< J p^> J r-r K 

B (HlSSSffi 



[Hi ] 



[02] 



[05] 




16 38 1B 22 22 18 32 18 





[03] 



<»> i / y / / V 



y- 



Z2a 22a 



(d) 



16a 



22 22 18 16 



( b) 



15 17 17 14 



35 34 




18 32 16 



[114] 
34a 38a 



( e 



38a 



34a 



( b) 



38 

4- 



34 



35 38 

1- 



[H6] 



I / / L a /* a 3* 




16 15 18 14a \ n 44 ^ 16 



34a 



34a 



33 
37 
33 



33 



36a 
— 34 



[H7] 



100 



114 108 116 110 




104 



106 102 



102 



BEST AVAILABLE COPY 



*$BB2003-224228 



(51) Int. CL 7 «»ire* FI (##) 

HO 1 L 25/18 



Japanese Patent Publication Laid-Open No. 2003-224228 



[Claim(s)] ' 

[Claim 1] The metal heat sink by which the conductor pattern formative layer in which the 
conductor pattern possessing the connection pad for semiconductor devices electrically 
connected with the electrode terminal of a semiconductor device carried was formed was 
formed on the flat side by the side of the whole surface, It is the package for semiconductor 
devices which consists of the circuit board of the shape of a frame by which the pad for 
external connection terminals was formed in the whole surface side, and the side was joined 
to said conductor pattern formative layer on the other hand. The conductor pattern of said 
conductor pattern formative layer and the conductor pattern formed in the circuit board are 
connected electrically. When the electrode terminal of a semiconductor device is electrically 
connected to the connection pad for semiconductor devices formed in said conductor 
pattern formative layer by the flip chip method, The package for semiconductor devices 
whose cavity which can hold said semiconductor device is characterized by being formed 
from said conductor pattern formative layer and frame-like circuit board. 
[Claim 2] The package for semiconductor devices according to claim 1 which the apical 
surface of the bump by whom the electric connection between the conductor pattern formed 
in the conductor pattern formative layer and the conductor pattern formed in the circuit board 
was set up by one side of the conductor pattern formed in each plane of composition of said 
conductor pattern formative layer and the circuit board penetrates the adhesives layer which 
pastes up both planes of composition, and is made in contact with the conductor pattern of 
another side. 

[Claim 3] The package for semiconductor devices according to claim 1 or 2 with which the 
connection pad for wirebonding by which wirebonding is carried out to the electrode terminal 
of said 2nd semiconductor device is formed in the forming face side of the pad for external 
connection terminals of the circuit board when the tooth back of the 2nd semiconductor 
device is joined to the tooth back of the 1st semiconductor device at which the electrode 
terminal was connected to the connection pad for semiconductor devices of the conductor 
pattern formative layer exposed to the base of a cavity by the flip chip method. 
[Claim 4] The package for semiconductor devices of claim 1-3 given in any 1 term with 
which the thermal veer which connects said semiconductor device and heat sink thermally is 
formed by penetrating said conductor pattern formative layer when a semiconductor device 
is carried in the conductor pattern formative layer formed in the whole surface side of a heat 
sink. 
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[Claim 5] The metal heat sink by which the conductor pattern formative layer in which the 
conductor pattern possessing the connection pad for semiconductor devices electrically 
connected with the carried electrode terminal of a semiconductor device was formed was 
formed on the flat side by the side of the whole surface, It is the semiconductor device which 
consists of the circuit board of the shape of a frame by which the pad for external connection 
terminals was formed in the whole surface side, and the side was joined to said conductor 
pattern formative layer on the other hand. The conductor pattern formed in said conductor 
pattern formative layer and the conductor pattern formed in the circuit board are connected 
electrically. The semiconductor device characterized by connecting electrically the electrode 
terminal of a semiconductor device held in said cavity to the connection pad for 
semiconductor devices exposed to the base of the cavity which consists of said conductor 
pattern formative layer and circuit board by the flip chip method. 

[Claim 6] The package for semiconductor devices according to claim 5 which a bump's 
apical surface set up by one side of the conductor pattern with which the electric connection 
between the conductor pattern formed in the conductor pattern formative layer and the 
conductor pattern formed in the circuit board was formed in each plane of composition 
formed in that of said conductor pattern formative layer and the circuit board penetrates the 
adhesives layer which pastes up both planes of composition, and is made in contact with the 
conductor pattern of another side. 

[Claim 7] The semiconductor device according to claim 5 or 6 with which the connection pad 
for wirebonding by which wirebonding was carried out to the electrode terminal of the 2nd 
semiconductor device joined to the tooth back of the 1st semiconductor device connected to 
the connection pad of the conductor pattern formative layer by the flip chip method is formed 
in the forming face side of the pad for external connection terminals of the circuit board. 
[Claim 8] The semiconductor device of claim 5-7 given in any 1 term with which the thermal 
veer which connects thermally the semiconductor device carried in the conductor pattern 
formative layer and a heat sink is formed by penetrating said conductor pattern formative 
layer. 

[Claim 9] The manufacture approach of the semiconductor device characterized by 
connecting the electrode terminal of a semiconductor device to the connection pad for 
semiconductor devices of the conductor pattern formative layer formed in the whole surface 
side of a metal heat sink exposed to the base of the cavity formed in the package for 
semiconductor devices according to claim 1 electrically by the flip chip method. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device with which the 
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semiconductor device was carried in the package for semiconductor devices electrically 
connected with the electrode terminal of a semiconductor device carried in a detail by the flip 
chip method, and said package for semiconductor devices, and its manufacture approach 
further about the package for semiconductor devices, and a semiconductor device. 
[0002] 

[Description of the Prior Art] The semiconductor device 100 shown in drawing 7 is used for 
the semiconductor device. The semiconductor device 100 shown in drawing 7 is the 
conductor pattern 106,106 formed in the circuit board 104.. The electrode terminal of a 
semiconductor device 108 is electrically connected to the connection pad of the conductor 
pattern 106 formed in inside and the whole surface side by the flip chip method, this circuit 
board 104 - on the other hand - a side - in addition, the connection pad of the conductor 
pattern 106 formed in the field side the solder ball 102,102 as an external connection 
terminal .. is prepared. Thus, the semiconductor device 108 carried in the whole surface 
side of the circuit board 104 is held in the crevice 112 formed in the metal heat sink 110, the 
effective area side of the crevice 112 of a heat sink 110 pastes the whole surface side of the 
circuit board 104 with adhesives 116, and both are unified. It fills up with the heat-conducting 
characteristic resin 114 with which heat-conducting characteristic objects, such as silver, 
were blended between the bases of a crevice 112 the tooth-back side, and the 
heat-conducting characteristic of the semiconductor device 108 held in the crevice 112 of a 
heat sink 110 from a semiconductor device 108 to a heat sink 110 is improving. In addition, 
the closure of the electrode terminal of a semiconductor device 108 carried in the whole 
surface side of the circuit board 104 is carried out with potting resin etc. 
[0003] 

[Problem(s) to be Solved by the Invention] According to the semiconductor device 100 
shown in drawing 7 , through the heat-conducting characteristic resin 114 by the side of the 
tooth back, heat transfer of the heat generated in the semiconductor device 108 is carried 
out to a heat sink 110, it radiates heat, the temperature rise of a semiconductor device 108 is 
controlled, and malfunction of the semiconductor device 108 based on heat etc. can be 
prevented. However, it requires forming the crevice 112 in which a semiconductor device 
108 is held in the heat sink 110 used for the semiconductor device 100 shown in drawing 7 , 
and the manufacturing cost also becomes high. Furthermore, since the thickness of a heat 
sink 110 becomes thicker than a semiconductor device 108 in order to form in a heat sink 
110 the crevice 112 in which a semiconductor device 108 is held, a semiconductor device 
100 also becomes thick. Moreover, after the semiconductor device 100 shown in drawing 7 
mounts a semiconductor device 108 in the circuit board 104 by the flip chip method, it 
requires joining a heat sink 110 to the circuit board 104, and complicates the production 
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process of a semiconductor device 100. Then, the technical problem of this invention is to 
provide with a semiconductor device and its manufacture approach the package list for 
semiconductor devices which can manufacture easily the thin semiconductor device whose 
heat dissipation nature improved using the heat sink of easy structure. 
[0004] 

[Means for Solving the Problem] The heat sink which formed in the whole surface side the 
conductor pattern formative layer in which the conductor pattern which possesses the 
connection pad for semiconductor devices connected with the electrode terminal of a 
semiconductor device as a result of inquiring that this invention person should solve said 
technical problem was formed, A laminating is carried out so that the connection pad for 
semiconductor devices may be exposed to the base of a cavity in which the semiconductor 
device formed in the circuit board of the shape of a frame which formed the pad for external 
connection terminals in the whole surface side is held. According to the package for 
semiconductor devices which joined both conductor pattern electrically, both sides could use 
the heat sink of a flat side, knew that thickness of the semiconductor device with which 
mounting of a semiconductor device was easy with the semiconductor device and was 
formed could be made thin, and reached this invention. Namely, the metal heat sink by 
which the conductor pattern formative layer in which the conductor pattern possessing the 
connection pad for semiconductor devices electrically connected with the electrode terminal 
of the semiconductor device in which this invention is carried was formed was formed on the 
flat side by the side of the whole surface, It is the package for semiconductor devices which 
consists of the circuit board of the shape of a frame by which the pad for external connection 
terminals was formed in the whole surface side, and the side was joined to said conductor 
pattern formative layer on the other hand. The conductor pattern of said conductor pattern 
formative layer and the conductor pattern formed in the circuit board are connected 
electrically. When the electrode terminal of a semiconductor device is electrically connected 
to the connection pad for semiconductor devices formed in said conductor pattern formative 
layer by the flip chip method, The cavity which can hold said semiconductor device is in the 
package for semiconductor devices characterized by being formed from said conductor 
pattern formative layer and frame-like circuit board. 

[0005] Moreover, the metal heat sink by which the conductor pattern formative layer in which 
the conductor pattern possessing the connection pad for semiconductor devices electrically 
connected with the electrode terminal of the semiconductor device in which this invention 
was carried was formed weis formed on the flat side by the side of the whole surface, It is the 
semiconductor device which consists of the circuit board of the shape of a frame by which 
the pad for external connection terminals was formed in the whole surface side, and the side 
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was joined to said conductor pattern formative layer on the other hand. The conductor 
pattern formed in said conductor pattern formative layer and the conductor pattern formed in 
the circuit board are connected electrically. It is in the semiconductor device characterized 
by connecting electrically the electrode terminal of a semiconductor device held in said 
cavity to the connection pad for semiconductor devices exposed to the base of the cavity 
which consists of said conductor pattern formative layer and circuit board by the flip chip 
method. Furthermore, this invention is also the manufacture approach of the semiconductor 
device characterized by connecting the electrode terminal of a semiconductor device to the 
connection pad for semiconductor devices of the conductor pattern formative layer formed in 
the whole surface side of a metal heat sink exposed to the base of the cavity formed in said 
package for semiconductor devices electrically by the flip chip method. 
[0006] In this this invention, it is easy to penetrate the adhesives layer which pastes up both 
planes of composition for a bump's apical surface set up by one side of the conductor 
pattern formed in each plane of composition of said conductor pattern formative layer and 
the circuit board in the electric connection between the conductor pattern formed in the 
conductor pattern formative layer and the conductor pattern formed in the circuit board, and 
to carry out in contact with the conductor pattern of another side. Moreover, when the tooth 
back of the 2nd semiconductor device is joined to the tooth back of the 1st semiconductor 
device at which the electrode terminal was connected to the connection pad for 
semiconductor devices of the conductor pattern formative layer exposed to the base of a 
cavity by the flip chip method, two or more semiconductor devices can be carried in the 
package for semiconductor devices of a piece at the forming face side of the pad for external 
connection terminals of the circuit board by forming the connection pad for wirebonding by 
which wirebonding is carried out to the electrode terminal of said 2nd semiconductor device. 
Furthermore, when a semiconductor device is carried in the conductor pattern formative 
layer formed in the whole surface side of a heat sink, heat can be radiated still more quickly 
in the heat which generated the thermal veer which connects said semiconductor device 
and heat sink thermally in the semiconductor device by penetrating and forming said 
conductor pattern formative layer. 

[0007] According to this invention, the conductor pattern formative layer in which the 
conductor pattern possessing the connection pad for semiconductor devices was formed 
and the frame-like circuit board which were formed in the flat side by the side of the whole 
surface of a heat sink are joined, and the package for semiconductor devices in which the 
cavity which the connection pad for semiconductor devices exposes to a base was formed is 
formed. For this reason, after holding a semiconductor device in a cavity, connecting 
electrically the electrode terminal of a semiconductor device, and the connection pad for 
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semiconductor devices by the flip chip method, being able to form a semiconductor device 
and carrying a semiconductor device, actuation of equipping with a heat sink is omissible. 
Moreover, since it cannot require forming the crevice in which the semiconductor device 
carried in a heat sink is held, but a heat sink with flat both sides can be used and thinning of 
a heat sink can be attained, thinning of the semiconductor device finally obtained can be 
attained. Furthermore, a heat sink with flat both sides can be used for this appearance, and 
reduction of that manufacturing cost can also be aimed at as compared with the heat sink in 
which the crevice in which a semiconductor device is held was formed. 
[0008] 

[Embodiment of the Invention] An example of the semiconductor device concerning this 
invention is shown in drawing 1 . The conductor pattern formative layer A by which metal 
both sides where the copper thermal conductivity of the semiconductor device 10 shown in 
drawing 1 is good were formed in the whole surface side of the flat heat sink 12, and the 
frame-like circuit board B are joined to one by the adhesives layer 24, and the cavity 26 is 
formed. A semiconductor device 14 is held in this cavity 26, and the closure is carried out 
with closure resin 28. this conductor pattern formative layer A -- conductor patterns 16 and 
16 .. is formed and the connection pad 18 for semiconductor devices electrically connected 
with the electrode terminal 1 5 of a semiconductor device 14 held in the cavity 26 is formed in 
each conductor pattern 16. furthermore, the terminals 17 and 17 for heat dissipation of a 
semiconductor device 14 carried in the conductor pattern formative layer A -- the thermal 
veers 22 and 22 by which .. and an end are connected and the other end is connected to a 
heat sink 12 .. penetrates the conductor pattern formative layer A, and it is formed. 
[0009] the conductor pattern formative layer A formed in the whole surface side of such a 
heat sink 12 -- a whole surface side - the solder balls 30 and 30 as an external connection 
terminal - the circuit board B in which .. was prepared - on the other hand, the side is joined 
to one by the adhesives layer 24. moreover ~ the circuit board B - conductor patterns 34 
and 34 .. carries out a laminating to a multilayer - having - **** -- conductor patterns 34 and 
34 — both .. is electrically connected mutually by the through hole veer 36 grade. The pad 35 
for external connection terminals with which the solder ball 30 as an external connection 
terminal was formed is formed in the conductor pattern 34 besides ** formed in the whole 
surface side of this circuit board B. the bumps 32 and 32 by whom the conductor pattern 16 
formed in this conductor pattern formative layer A and the conductor pattern 34 formed in the 
circuit board B penetrate the adhesives layer 24 of the circuit board B which pastes up a 
side on the other hand the whole surface side of the conductor pattern formative layer A .. 
connects electrically. Therefore, it holds in a cavity 26 and the electrode terminal 1 5 of a 
semiconductor device 14 connected to the connection pad 18 for semiconductor devices 
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formed in the whole surface side of a heat sink 12 and the solder ball 30 formed in the whole 
surface side of the circuit board B are electrically connected through the conductor pattern 
1 6 of the conductor pattern formative layer A, the bump 32, and the conductor pattern 34 of 
the circuit board B and through hole veer 36 grade. 

[0010] As shown in drawing 2 (a), the circuit board B of the shape of a frame by which the 
rectangular through hole 38 was formed in the conductor pattern formative layer A formed in 
the whole surface side of a heat sink 1 2 and a center section is joined and unified, and in the 
cavity 26 of the package 40 for semiconductor devices shown in drawing 2 (b), the 
semiconductor device 10 shown in drawing 1 holds a semiconductor device 14, and is 
formed. As the conductor pattern formative layer A formed in the whole surface side of the 
heat sink 12 which forms this package 40 for semiconductor devices is shown in drawing 3 
(a), both sides form the resin layer 11 all over the whole surface side using the metal heat 
sink 1 2 formed in the flat side [the process of drawing 3 (b)]. the thermal veers 22 and 22 of 
this resin layer 11 --in the part which forms .. the veer holes 22a and 22a which the field of a 
heat sink 12 exposes to a base with laser etc. ~ after forming .. [the process of drawing 3 (c)] 

- Veer holes 22a and 22a .. Copper layer 16a is formed all over the resin layer 11 containing 
a base and an internal surface on the thin copper layer formed with nonelectrolytic plating 
with the electrolysis plating which uses a heat sink 12 as an electric supply layer [the 
process of drawing 3 (d)]. subsequently, copper layer 16a - FOTORISO - well-known 
approaches, such as law, - a conductor pattern 16 and the thermal veers 22 and 22 - [the 
process of drawing 3 (e)] which forms the pad section of .. etc. - the conductor pattern 
formative layer A can be formed in the whole surface side of a heat sink 12 by things. In 
addition, two or more conductor patterns 16 can form in the whole surface side of a heat sink 
12 the multilayer conductor pattern formative layer A by which the laminating was carried out 
by repeating the process of drawing 3 (b) - (e) if needed^ 

[0011] furthermore, the bumps 32 and 32 who break through the adhesives layer 24 to paste 
up with the circuit board B to the conductor pattern formative layer A shown in drawing 2 (a) .. 
is set up. these bumps 32 and 32 - it can form by the stud bump by the solder ball or the 
wire bonder on the conductor pattern formative layer A which formed .. by drawing 3 (e). The 
circuit board B joined to this conductor pattern formative layer A can be formed in both sides 
of a resin plate at the process of drawing 4 (a) - (c) using double-sided ****** to which copper 
foil was joined, first, each copper foil of double-sided ****** of two or more sheets - desired 
conductor pattern 34a etc. - FOTORISO - the conductor patterns 34a and 34a formed in 
[the process of drawing 4 (a)], and each of double-sided ****** after drilling rectangular 
through hole 38a in a center section while forming by well-known approaches, such as law, 

- [the process of drawing 4 (b)] which carries out the laminating of .. to a multilayer through 



adhesives 37. subsequently, the conductor patterns 34a and 34a which carried out the 
laminating - the through hole veers 36 and 36 which connect .. electrically mutually it 
should form through holes 36a and 36a -- [the process of drawing 4 (c)] which forms .. 
then, the through holes 36a and 36a .. inside -- restoration or through-hole plating of 
conductive resin etc. - giving - the through hole veers 36 and 36 .. is formed. Thus, solder 
resist may be applied to the field in which the pad 35 for external connection terminals of the 
obtained circuit board B was formed except for the pad 35 for external connection terminals. 
[0012] Thus, connecting electrically the conductor pattern 16 of the conductor pattern 
formative layer A, and the conductor pattern 34 of the circuit board B by the bump 32 first, as 
shown in drawing 2 (b), in order to form the semiconductor device 10 shown in drawing 1 
using the conductor pattern formative layer A and the circuit board B which were formed in 
the whole surface side of the formed heat sink 12, it joins and unifies by the adhesives layer 
24, and the package 40 for semiconductor devices is formed, subsequently, the conductor 
patterns 16 and 16 which hold a semiconductor device 14 in the cavity 26 of this package 40 
for semiconductor devices, and are exposed to the base of a cavity 26 -- the connection 
pads 18 and 18 for semiconductor devices formed in .. the electrode terminals 15 and 15 of 
each which is .., and a semiconductor device 14 - each of .. is electrically joined by the flip 
chip method. Terminals 17 and 17 for heat dissipation prepared in the semiconductor device 
14 at coincidence Each is also joined to the corresponding thermal veer 22. Then, in a 
cavity 26, closure resin 28 is poured in by potting etc., the resin seal of the semiconductor 
device 14 is carried out, and a semiconductor device 10 can be formed. 
[0013] the heat generated by the semiconductor device 14 in the semiconductor device 10 
shown in drawing 1 the thermal veers 22 and 22 - heat transfer is quickly carried out to a 
heat sink 12 through and conductor pattern 16 grade, and heat is radiated from a heat sink 
12. And it cannot require forming the crevice which holds the semiconductor device 14 to 
carry in a heat sink 12, but the heat sink 12 with flat both sides can be used, and thinning of 
a heat sink 12 can be attained. For this reason, thinning of the semiconductor device 10 
obtained can be attained, furthermore, the conductor pattern formative layer A and the circuit 
board B which were beforehand formed in the whole surface side of a heat sink 12 - joining 
- a base -- the connection pads 18 and 18 for semiconductor devices the package for 
semiconductor devices in which the cavity 26 which .. exposes was formed is formed, for 
this reason, the semiconductor device 14 - a cavity -- holding - a flip chip method - the 
electrode terminals 15 and 15 of a semiconductor device 14 - the connection pads 18 and 
18 for .. and semiconductor devices .. is connected electrically and a semiconductor device 
can be formed. Therefore, after carrying a semiconductor device, actuation of equipping 
with a heat sink can be omitted, it can accumulate, and reduction of the manufacturing cost 
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of a semiconductor device can also be conjointly aimed at with the ability of the heat sink 12 
with flat both sides to be used. c 

[0014] In the semiconductor device 10 shown in drawing 1 , although the semiconductor 
device 14 of a piece is held in the cavity 26, as shown in drawing 5 and drawing 6 , two 
semiconductor devices 14a and 14b may be held in the cavity 26. semiconductor device 14a 
among these semiconductor devices 14a and 14b - the electrode terminals 15 and 15 -- the 
terminals 17 and 17 for .. or heat dissipation it connects with the connection pad 18 for 
semiconductor devices and the thermal veer 22 which were formed in the conductor pattern 
formative layer A by which .. was formed in the whole surface side of a heat sink 12 by the 
flip chip method. On the other hand, semiconductor device 14b is joined to the tooth-back 
side of semiconductor device 14a by which the tooth back was carried in the conductor 
pattern formative layer A by adhesives 44, and the electrode terminal is electrically 
connected to the connection pad 46 for wirebonding formed in the forming face of the pad 
35 for external connection terminals of the circuit board B by the wire 42, as shown in 
drawing 5 . This connection pad 46 for wirebonding may be formed in the level difference 
side formed in the internal surface of the cavity 26 of the circuit board B as shown in drawing 
6 . Moreover, as semiconductor device 14b joined to the tooth back of semiconductor device 
14a, it is more desirable than semiconductor device 14a to use a semiconductor device with 
little calorific value. Here, when calorific value uses semiconductor device 14a and 
semiconductor device 14b of equivalent extent, as adhesives 44 which join both, it is 
desirable to use the heat-conducting characteristic adhesives with which the metal powder 
with good heat-conducting characteristic was blended. It is because the heat transfer of the 
heat generated in semiconductor device 14b is easy to be carried out to a heat sink 12 
quickly through semiconductor device 14a. In addition, about the same member as the 
member which constitutes the semiconductor device 10 shown in drawing 1 among the 
members which constitute the semiconductor device shown in drawing 5 and drawing 6 , the 
same number as drawing 1 was attached and detailed explanation was omitted. 
[0015] as mentioned above, the bumps 32 and 32 who connect electrically the conductor 
pattern of the conductor pattern formative layer A and the circuit board B which were formed 
in the whole surface side of a heat sink 12 in the semiconductor device and the package for 
semiconductor devices which are shown in explained drawing 1 - drawing 6 although .. is 
prepared in the conductor pattern formative layer A side, you may prepare in a circuit board 
B side, moreover - the conductor pattern formative layer A - the thermal veers 22 and 22 - 
although .. is formed, it is unnecessary when there is little calorific value of a semiconductor 
device 14. 
[0016] 
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[Effect of the Invention] According to this invention, the thin semiconductor device whose 
heat dissipation nature improved using the heat sink of easy structure can be manufactured 
easily, and it can respond to the request of thin-shape-izing of the semiconductor device 
used for a cellular phone etc. 

[Brief Description of the Drawings] 

[Drawing 1] It is an outline sectional view for explaining an example of the semiconductor 
device concerning this invention. 

[Drawing 21 It is an explanatory view explaining the manufacture approach of the 
semiconductor device 10 shown in drawing 1 . 

[Drawing 31 It is process drawing explaining the production process of the conductor pattern 
formative layer A shown in drawing 2 . 

[Drawing 41 It is process drawing explaining the production process of the circuit board B 
shown in drawing 2 . 

[Drawing 51 It is an outline sectional view for explaining other examples of the 
semiconductor device concerning this invention. 

[Drawing 61 It is an outline sectional view for explaining an example of the semiconductor 
device concerning this invention. 

[Drawing 71 It is an outline sectional view for explaining the conventional semiconductor 
device. 

[Description of Notations] 
1 0 Semiconductor Device 
12 Heat Sink 

14,1 4a, 1 4b Semiconductor device 

1 5 Electrode Terminal 

1 6 34 Conductor pattern 

17 Terminal for Heat Dissipation 

18 Connection Pad for Semiconductor Devices 
22 Thermal Veer 

24 Adhesiyes Layer 

26 Cavity 

28 Closure Resin 

30 Solder Bump (Terminal for External Connection) 
32 Bump 

35 Pad for External Connection Terminals 

36 Through Hole Veer 

40 Package for Semiconductor Devices 
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42 Wire 

46 Connection Pad for Wirebonding 
A Conductor pattern formative layer 
B Circuit board 



